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SUMMARY SPECIFICATIONS 
A. MUSICAL FEATURES 


Range: 4-3/4 octaves, A to (57 notes), Middle "C"' at keyboard center. 


Two Basic Contrasting Voices: "Blue" - a clear, deep-throated, resonant string 
tone with long sustaining power; somewhat reminiscent of the haunting quality of 
the bass clarinet; pickups "listen" to string at midpoint. 

"Red" - a driving, twangy, shallow string sound with pronounced plucking and 
long sustaining; the biting power of an electric guitar; pickups "listen" to string 
ends. 


Muted Effect on Each Voice: Muted "Blue" - a strongly plucked, "covered", 
subtle string tone, with foreshortened sustaining; practically indistinguishable 
from a harp. 

Muted "Red" - a tuned percussive tone, rhythmically powerful without being 
harsh; resembling a banjo. 


Special External Effects: The Baldwin guitar amplifier can add tremolo, rever- 
Deration, bass/treble tone control and specially tailored "'Supersound" effects, 
all external to the harpsichord. 


B. CONTROLS 


Two-Manual Flexibility - Single-Manual Simplicity: Keyboard divides at 
Middle-"C" into treble/bass section, so that the right hand can contrast the left. 
Tonal colors can be set up and pedal controlled independently in the bass and 
treble ends of the keyboard. 


hes: one for each voice range - "Blue" Voice - Bass, "Blue" - Treble, 
Bass and 'Red'' - Treble. Each switch has three positions directing the 
voice it controls either to the left pedal, off, or to the right pedal. 


Swell Pedals: two standard A.G.O. organ swell shoes located in separate housing 
‘on floor serve as remote volume controls for two-channel external Baldwin guitar 
amplifier. 


Mute Pedal: located in base of right front leg; "on''/"off" type. 

Special External Effects Control: player places Baldwin guitar amplifier adjacent 
Peharpsichord to ser up effects. Handewitches on harpsichord permit fast 
selection of external effects set on the amplifier. 


¢. DESIGN DETAILS 


Stringing: 
Layout: string lengths, diameters and plucking points based on The Cannon 
Guild classical acoustic harpsichords, specially modified for solid body instrument. 


one string per note, 


Case and Finish: welded aluminum case/frame, baked-on black finish. 


Music Desk and Lid: Plexiglas music desk folds to become keyboard cover, 


Legs: rubbed mahogany with non-marring ball casters; legs easily detached for 
transporting instrument. 


Action: Delrin jacks, adjustable plectra and dampers. 
Keyboard: standard piano dimensions, rugged plastic covers. 
Tuning System: tuning pins readily adjusted with tuning handle provided. 


Dimensions: 36" wide, 54" long, 7" high (body only), weight approx. 95 Ibs. 
ready to carry. 


CONTENTS 


Page 


From the Instrument Developers +++ Inside Front Cover 


Title Page . Sig 0-1 


‘The Baldwin Solid Body Harpsichord -- Photo 


SUMMARY SPECIFICATIONS ..............+. Opposite Frontispiece 


AN INTRODUCTION TO YOUR NEW INSTRUMENT 


1,1 Design Background ............005 
1.2 The Player's Responsibility to His Instrument .. 1... : 


SETTING UP AND HANDLING 


1 List of Separable Parts .......... 
2-Assembly, v2.5 oss ondide cadre ees 
3. Placing the Instrument 

4 Connecting the Amplifier 
b 
6 
7 


Disassembly ....... 
Transporting .... 
Removing and Handling the Lid. 


GETTING THE MOST OUT OF YOUR INSTRUMENT 


1 The Two Basic Open Voices......-... 00000006 
2 Muted Basic Voices .. 
3 Split Keyboard ...... 

.4 Swell (Volume) Pedals . 
& 
6 
7 


External Special Effects ........ tated aes ot 
Handswitch System .. . 
Familiarizing Yourself With the Basic Working 
Tonal Colors ... staples ge 
3.8 Some Interesting Tonal Combinations | | 


TUNING PRINCIPLES 


1 The Tempered Scale ..... 
2 Tuning by Ear ......... 
3 Handling the Tuning Tools . 

.4 Electronic Aids to Tuning . 
5 Mechanical Aids to Tuning . 
6 Off-Standard-Pitch Tuning 


MECHANICAL REGULATING ADJUSTMENTS 


Principles of the Action . sees 
Principles of the Action-Schematic Drawings 
Plucking Intensity .... 
Damping ........-0- 


1 
1 
2 
3 
4 Repetition Rate....... 
5 
6 
7 


Keyboard "Feel"...... 
Mute System. ........ 
"Blue" Pick-up Voicing . 


CONTENTS (Cont'd) 


ELECTRICAL SYSTEM 


6.1 Pickups..... 

6.2 Handswitches .......+4+ 
6.3 Swell (Volume) Pedals .... 
6.4 Over-all Schematic Diagram 


MAINTAINING APPEARANCE 


As Pramie pert wee, douse Widedorn ba '4 0 aed 
2 Plexiglas Surfaces.......- 
3 Keyboard... . - 
4 Sound Deck ...... eee eee 
5 Leges veces . 


OWNER'S REPAIRS 


1 General Nature of Repairs Possible . 
2 Replacing Strings .......5 
3 Replacing Faulty Jack ... 
4 Re-mounting Mute Felt... 

.5 Replacing Volume Controls 
6 
7 
8 


Replacing Tuning Bushings 
Re-mounting Jackrail Felt 
Replacing Pick-ups ..... 


1 Troubleshooing Chart ..... 
.2 Tuning Chart .........0. 


1, AN INTRODUCTION TO YOUR NEW INSTRUMENT 


1.1 Design Background: 


The Baldwin Solid Body Harpsichord brings a family of new sounds that are 
musically rich and natural in color. Where others have turned to electronics to 
generate the tone, this instrument uses the string - one of the most colorful tonal 
generators possible. Where others hit the string, we pluck it to gain a whole new 
group of natural percussive colors. Where others use multiple strings to a note, 
we limit ourselves to one to retain the purity in chordal playing. Modern elec- 
tronics enable us to seek out previously unavailable rich string tonal qualities, 
amplify them, control them, and mix them into a large number of new combinations. 


Basically, the instrument uses a harpsichord action to pluck a "harp" of 
strings. A sophisticated electric-guitar-like system picks up string vibrations. 


The keyboard player has available to him a new instrument with wide volume 
and tonal flexibility. If you are at home with any other keyboard instrument, you 
can soon master this potential since the controls are simple - even if unique - and 
readily understandable. 


The instrument design represents a careful balance between ruggedness, 
reliability, stability, and moderate cost. Tradition has not been allowed to hamper 
the design, yet tradition is referred to as an aid in styling and where proven tech- 
niques could be called forward to be used in the new instrument, The result is an 
optimum (not a maximum) design; no one requirement has been allowed to over- 
Stow For instance, steel (in place of the aluminum actually used) would have 
improved tuning stability, but would have made the instrument too heavy to be 
readily carried about. 


1,2 The Player's Responsibility to His Instrument: 


Let's face reality - you will need to tune and mechanically adjust ("regulate") 
your new instrument. But there is a really practical plus here. This new instru- 
ment is carefully designed so that the adjustments catrbe made by the player him- 
self, without prior training - you thus can become self-sufficient, with no need to 
call on the often-unavailable tuners, repairmen and other technicians needed for 
many instruments. 


But, most important of all, there is a musical advantage to participating in 
your own instrument's upkeep. You will find your Hstening sharpened as you 
school yourself at taking care of the instrument. Your sense of intonation and 
Sensitivity to tonal quality will be continually improved. These musical sensitiv- 
ities will help you as a keyboard player in understanding musical performance and 
in playing with other musicians. 


2, SETTING UP & HANDLING 


2.1 List of Separable Parts 


When initially received, the complete instrument assemblage should include 
the following: 


Instrument body 
Legs:  - right front (with mute pedal on lower end) 
- left front (two vertical mounting holes) 
- rear (two horizontal mounting holes) 
Swell pedal housing (with approx. 3 ft. cord through back face) 
Leg mounting screws - 6 special screws 
Tools: - regulating screwdriver 
- tuning hammer (T-wrench) 
- Allen wrench (hexagonal) 


In the event that any of these parts are missing or damaged, consult your 
local Baldwin dealer as soon as practical. 


2 Assembly: 


The instrument can be assembled by one person if done systematically. A 
helping hand is often welcome in moving the body of the harpsichord about. 


The lips of the frame/case are purposely made to take the normal wear and 
tear of handling the instrument. The lips are left natural aluminum (unpainted) 80 
that they may serve as "rub rails." Accordingly, always place an unassembled 
instrument up on its edge to avoid scratching the black finish of the body. 


Mount rear (shortest) leg on rearmost crossbar under instrument using the 
two bright colored thumbscrews. For ease in starting screws, do not tighten first 
screw until the second is well in, Now mount the left front (without pedal) leg using 
the black socket screws and special hexagonal wrench. The remaining right leg 
with its pedal can be mounted without moving the instrument, even though the right 
side is on the floor, since the treble cheek of the keyboard is up off the floor. Be- 
fore inserting the right leg screws, engage the hook on the end of the long rod from 
the mute pedal with a similar hook up inside a slot in the wooden keyboard bottom, 


The instrument may now be lifted onto its feet, Do not "rock" the instrument 
onto its feet since you might damage the legs if they are used as fulcrums. 


The music desk may now be unscrewed from its "closed" position, rotated 
end-for-end, and slid into place under the lid holddown screws (as shown in frontis- 
piece photograph). 


2.3 Placing the Instrument: 


Since the instrument is rugged and stable, and since the direction of sound 
projection is determined solely by the amplifier and not the instrument body, the 
instrument can be placed almost anywhere in a living room or stage. To assure 
best performance, however, you will want to consider some of the following factors. 


Humidity has virtually no effect on the instrument, so you do not need special 
precautions here. Temperature, on the other hand, should be considered. The 

Solid Body Harpsichord, like any other musical instrument, will change pitch with 
temperature changes - the reverse direction expected - sharp as temperature goes 
down, flat on increased temperature. Unlike many other instruments, however, it 


does return fairly well to pitch as the temperature returns to normal (as does @ 
pipe organ). For best stability, therefore, keep away from temperature changes. 


‘The moving parts are well protected from dust, but an environment of gritty 
dirt can sometimes cause sluggish action. 


Similarly, the electrical system is well shielded from external interference, 
but it is well not to invite hum; hence, keep the guitar amplifier away from directly 
under the instrument, and keep a reasonable distance from sources of radio- 
frequency interference. 


The amplifier will most logically belong to the right of most players, well out 
from under the keyboard, The leads from the swell pedals and the amplifier con- 
trols will thus be conveniently located. 


The swell pedals can be placed at any position convenient to the player. A 
lead is permanently wired to the pedal housing to go up into a phone jack on the 
underside of the instrument. This lead is made short enough to prevent getting 
entangled in the swell shoe mechanism, yet long enough to permit bringing the 
pedals out to where even a standing player can still manipulate them. 


The casters on the instrument allow it to glide smoothly over the floor. A 
word of warning, however; be sure to disconnect the pedals before rolling the 
instrument away, otherwise the phone jack will be pulled off the lead. The pedals 
have anti-skid buttons on the bottom, and hence will stay in one place and not 
follow the rolling instrument readily. 


Connecting the Amp! 


The Baldwin Professional model C-1 Custom Guitar Amplifier has proven the 
best system to use with the Solid Body Harpsichord. It has the power required and 
the wide variety of special effects which can lend much to the effectiveness of this 
new instrument. The Baldwin bass amplifier gives a good clean sound, but its lack 
of extensive special effects makes it a less desirable companion piece. 


Two jumper cords are needed (not supplied) to connect the swell pedals to the 
amplifier. Male phone plugs are needed on both ends of each jumper. To avoid an 
unnecessary tangle of wires, the jumpers only need to be about 4-ft. long each. 


Connect the "Right Pedal" phone jack on the pedal assembly to "Channel One, 
input #1", on the amplifier. Thus the right pedal becomes a remote volume control 
for the special effects channel of the amplifier, and the higher gain input (#1) is 
used to assure adequate volume. Subsequently, connect the left pedal to "Channel 
Two", Similarly, the left pedal "remotes" the volume control of the "straight! 
channel of the amplifier. 


Now connect the pedals to the instrument body, using the two-channel male 
plug wired to the pedals. The plug goes into the jack on the underside of the instru- 
ment. No confusion can result here since there is only one female jack on the 
instrument. Confusion can, however, result unless the plug is thoroughly pushed 
all the way into the jack, This is a two-channel plug (unlike those used on the 
jumper cords) and must click twice while being inserted to indicate proper contact 
(otherwise only one channel will play, and that channel will be reversed). 


2.5 Disassembly: 


Essentially, all that has to be done is to reverse the assembly procedure 
discussed above. Remember not to use the legs as a fulcrum to roll the instrument 
onto its "bentside"'; lift it to be safe, As a practical suggestion, store the screws 


in place, hand-screwed (not wrench-tight) back into the threaded 
holes in the instrument body. Do not force the lower screws of the front legs all the 
way in when the legs are not in place. They can damage the keyboard. 


2.6 Transporting: 


The Solid Body Harpsichord is designed to be readily moved about. With 
reasonable care and occasional lifting or carrying assistance from another person, 
it should be possible for you to take the instrument with you with relative ease. 


For ready reference, the dimensions of the instrument body by itself (without 
legs) are given in the summary specifications at the beginning of this handbook. 


Soft carrying covers, hard cases and shipping crates are available. For 
information, consult your local Baldwin dealer. 


The body fits readily into the smallest of American compact station wagons, 
into the trunks of many standard-size cars, and even can be "'shoe-horned" into the 
back seat of many standard-size four-door sedans. 


A few basic suggestions for handling will ensure safe and easy transport. 
First of all, make use of the scratch-resistant lips when putting the instrument 
down - i,e., place it on its side wherever possible. A furniture pad or thick old 
blanket is highly desirable if you intend to carry the instrument in your car without 
a fitted cover. To protect the instrument bottom from scratching, place the pad 
under the harpsichord when transporting it flat (as in the back of a station wagon). 


Although the lid is relatively strong and well-supported, you should avoid 
piling anything on top of the instrument; the Plexiglas is subject to scratching, and 
is quite brittle. 


To protect the Plexiglas further during extended transport, place some pro- 
tective paper (wax paper is best) or durable thin, soft cloth between the lid and the 
top of the harpsichord frame to prevent chafing. 


2.7 Removing and Handling the Lid: 


The lid of the instrument can be removed by loosening the thumbscrews that 
normally hold it in place. Some care should be exercised in handling so that the 
red felt strip (called jack rail felt) is not torn off the lid. 


3, GETTING THE MOST OUT OF YOUR INSTRUMENT 


3.1 The Two Basic Open Voices: 


Since the tonal characteristics of this new instrument are unique and not 
strictly imitative of other instruments, they are assigned colors rather than names 
to avoid confusion with existing instrument nomenclatur. 


"Blue"; a clear, deep-throated, resonant string tone, with long sus- 
taining power; somewhat reminiscent of the haunting quality of the bass 
clarinet, This voice comes from "listening" to the midpoint of the string. 


"Red": a driving, twangy, shallow string sound, with pronounced pluck- 
ing and Tong sustaining; the "biting" power of an electric guitar, As would be 
expected, this voice comes from "listening" to the string ends. 


3,2 Muted Basic Voices: 


By slightly damping the string ends, the two "colors" become muted, with 
the results described below: 


Muted "Blue": a strongly plucked, “covered"', subtle string tone, with 
foreshortened sustaining; practically indistinguishable from a harp. 


Muted 'Red'': a tuned percussive tone, rhythmically powerful without 
being harsh; resembling a banjo. 


3,3 Split Keyboard: ° 


To provide the contrasts and flexibility of a two-manual instrument, the basic 
voice pickups are divided at middle-"C". The player thus can select contrasting 
voices or voice mixtures in the treble and bass sections of the keyboard. The left 
hand can thus contrast the right. 


3.4 Volume (Swell) Pedals: 


To give the player voice "mixing" capability and ready volume control, the 
two swell or volume pedals perform the function of the volume controls on the 
guitar amplifier. The pedals thus are merely remote volume controls for the 
amplifier. 


3.5 External Special Effects: 


The Solid Body Harpsichord depends solely on the guitar amplifier for special 
electronic effects such as tremolo, reverberation, bass or treble boost/attenuate, 
etc. To keep the harpsichord itself simple and electrically reliable, itis a 
"passive"' device - not requiring power, thus depending on the external amplifier 
for any electronic altering of the natural string tones. The Baldwin Professional 
Model C-1, Custom Amplifier provides the widest possible tone coloring, giving 
all the desired special external effects to the "pure" or "natural" tones produced by 
the harpsichord, 


3.6 Handswitch Syste: 


Four handswitches are provided, just above the keyboard, one for each of the 
basic voice pick-up sections: "Blue" voice - Bass, "Blue" - Treble, "Red" - Bass, 
and "Red" - Treble, Each switch has three positions: "Left Pedal" (switch handle 
to left), “off'' (center position), and "Right Pedal" (handle to right), Thus the player 
can assign any combination of voice to either pedal, and hence to either channel of 
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the amplifier, In practice, this allows full use of the external effects capability of 
the guitar amplifier since the player can combine any voice, keyboard section and 
external effect in any way he desires. 


3.7 Familiarizing Yourself With the Basic Working Tonal Colors: 


It is now apparent that you have an almost unlimited variety of timbres at 
your command; exercising this flexibility is worth some systematic study on your 
part. 


You will undoubtedly evolve a family of tonal colors which suits your particu- 
lar form of musical self-expression. 


As a start, limit yourself to working with the basic voices separately. First 
play the "Blue" voice as a solo stop, controlling the keyboard bass section volume 
with the left pedal and the treble section with the right. The handswitches on the 
harpsichord should be set thus: BLUE RED 


/\ i 


with a basic amplifier setting as follows: 


Volume: both channels about 1/2 open. 


Bass/Treble Tone Controls: both channels full boost (all the way clock- 
Se Somtrt 


wise 


Tremolo: off (either by foot switch or by "Intensity" control). 
Reverb: off (either by foot switch or by "Reverb" knob). 


Supersound: normal (by three-position toggle switch). 


After familiarizing yourself with the "Blue" voice and pedal action, try shift- 
ing to the "Red" voice as solo, thus: 


BLUE RED 


\ /N\ 


Leave the amplifier set up as before. 


Now try these solo voices muted merely by depressing and locking (to the 
right) the mute foot pedal, 


Time spent really familiarizing yourself with these basic voices is well spent. 
You will find synthesis of your own expressive sounds much easier in the future. 


3.8 Some Interesting Tonal Combinations: 


You are now ready to explore more widely into the capability of the instrument. 
You will find in Figure I a listing of the settings for a few of the more obvious and 
intriguing tonal values. Space is left in the table for you to record special findings 
of your own which suit your particular interest. You may want to develop and make 
a chart record of right/left hand contrasting combinations which utilize the 
extensive two-manual flexibility of the instrument, 
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4, TUNING PRINCIPLES 


4,1 The Tempered Scale: 


The equal-tempered scale is universally used in tuning instruments today. In 
theory, it can be proved mathematically that there is a slight difference in pitch 
between the true A-sharp and the true B-flat; similarly, B-natural/C-flat are slightly 
different, and so on, up the scale. Careful listening can, in fact, discern these 
slight differences. In practice, the tuning of keyboard instruments must compromise 
and select a single universal pitch to be shared both by A-sharp and B-flat (other- 
wise the keyboard would be unduly complicated by many more keys per octave). The 
equal-tempered scale is such a compromise. Historically, there have been several 
compromise scales used, but the equal-tempered version is now universally adopted. 


For those interested in a concise definition, the equal-tempered scale sets 
equal intervals between the twelve chromatic pitches of the scale; mathematically, 
the interval becomes the twelfth root of two; the frequency of each semitone is thus 
approximately 1,06 times the frequency of the note immediately below. 


4.2 Tuning by Ear: 


In practice, you can arrive at an equal-tempered scale by de-tuning according 
to a systematic pattern. When ear tuning, you approach it not ag a musician seeking 
a musically pure interval, but as a measurer of the rapidity of "beats" caused by 
out-of-tune intervals, 


First, beats and their measuring must be understood. The easiest way to 
understand beats is to generate some on your instrument, To enable you to hear 
the beats, set the amplifier on "Supersound" and push the "Bass" (blue) button. The 
sound produced is now devoid of high overtones and plucking sounds, leaving the 
fundamental pitch as the only signal heard by the ear. Slowly slack the tension off 
the string at A-sharp above middle-C, bringing it very gradually toward the pitch 
of the neighboring A-natural (A=440), As you first start to slack off, the two notes 
sounded together will cause a "growling" sound; but as you get very close, you will 
be aware that they are mis-tuned unison pitches. If you slack slowly enough, you 
will notice the blatant out-of-tune sound gradually lessens and a rhythmic "OOO - 
WAH - OOO - WAH..." pattern emerges. You are now hearing beats. Technically, 
the A-natural is at A = 440 cycles per second, while what was A-sharp has been 
slacked to some pitch slightly higher - say A = 443 cycles per second. Since each 
string is generating waves consisting of "troughs" and "crests", when sounded to- 
gether, they will occasionally add to each other to form a wave of double height, 
while immediately thereafter they will fight each other to cancel most of the sound. 
This process will happen 443 minus 440, or 3-times per second. Each “super 
wavel! sounds like "WAH", while each cancellation sounds like "000". Over one 
second, one hears "OOO-WAH-OO0O-WAH-OOO-WAH". As your A-sharp string 
approaches A-natural, these beats will slow down; so that when the two strings 

are in true unison, you suddenly hear a "beat-free", very pure sound, giving no 
indication that there are two strings being sounded. 


Practice making beats. Pace yourself to identify one beat per second, This 
is the beat rate that you will need to achieve in systematically "de-tuning" your 
instrument to make an equal-tempered scale. Remember, however, one complete 
beat has one "trough" and one "crest" - "OOO-WAH". Do not confuse this double 
sound as two beats. 


You are now ready to tune the reference pitch in the middle-C region. Using 
an A-440 fork as a reference, hit the fork tynes on a resilient soft surface (actually, 
one's head is best!). Place the fork over the 'RED" pickup (at the end of the active 
length of the strings, under the black steel mute bar). A loud reference A = 440 can 
be sounded through the amplifier with proper handswitch and pedal settings. Now 
sound the equivalent ''A"' on the harpsichord and sustain the tone by wedging the key 
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down with a paper match cover, since you will need a hand for the fork and one for 
the tuning hammer. Gradually bring the "A" string exactly up to the fork pitch. 
Note that you should always bring the string upwards in pitch; never come down 
toward pitch because the instrument will not stay in tune as well. Next tune the "A"! 
below. The octaves are tuned "pure" - or beat-free. Do not confuse this with the 
systematic de-tuning or tempering performed on intervals other than octaves. 


Next comes the tuning and tempering of a complete reference octave. If you 
were not tempering, intervals of pure fourths and fifths would sound beat-free. But 
to temper, the fifths must be closed in a bit and the fourths opened up a similar 
amount. If this de-tuning is done carefully to about one beat per second in the 
reference octave, the intervals will be properly equal-tempered. 


By "leap-frogging" sequentially through a system of fourths and fifths, a 
whole reference octave is tuned. Just as a check, a few chords and other intervals 
using notes already tuned will allow you to listen to your progress. A chart showing 
the tuning steps is on the back cover. Any cumulative tuning mistakes will sound 
noticeably out of tune if the system on the back cover is followed rigorously. 


One word of caution, however; thirds always have very fast beats, and one is 
tempted to label them almost out of tune. Do not give in to the temptation to re-tune 
by thirds, unless you are highly experienced; go back to the sequential "opened up" 
fourths and "closed in" fifths to check whether you have made an error. 


As you become more skilled, you undoubtedly will evolve your own system of 
checks and even short cuts. You may even find that, like many skilled tuners, you 
can shift over to tuning solely by thirds, observing a very subtle beat rate increase 
pattern as you go up the scale. 


Having now tuned one reference octave, the rest of the instrument can be 
tuned by tuning pure (or "beatless"') octaves upward and downward from the reference 
octave until all 57 notes are tuned. 


It is well to adopt a "single-finger" chromatic exercise to play as a check on 
your tuning job. One is suggested on the back cover. Stick to the same "test" tune 
each time, and you will soon be able to correct your own errors quickly due to 
your increasing familiarity with the "calibrated" sound of your test exercise. 


4.3 Handling the Tuning Tool 


Careful use of the tuning hammer ("'Tee''-wrench) can speed up tuning, prevent 
damage to the instrument, and permit the instrument to stay in tune longer. 


First of all, grasp the handle as if to "cover" it, the way you would a water 
valve wheel. Rest your elbow or forearm on some part of the instrument so that 
you will impart only a turning, not a rocking motion to the hammer. 


Secondly, as mentioned before, come up to the desired pitch (not down to it) 
so that the instrument will not later sag toward being flat. At the same time, try 
to limit your turning to a minimum so as not to disturb the basic tension and strain 
equilibrium of the string. The string system has a "memory"; if it is disturbed = 
far from its desired pitch, it may try to ''recollect"' the excursion and slowly "creep" 
away from the desired pitch later after tuning. 


When checking the pitch of a string when you feel you have arrived at the 
proper pitch, take your hand off the hammer so that the string really sees the 
tuning pin, un-influenced by the hand or arm. As a final check, remove the hammer 
completely and sound the note or interval to be sure you have not jarred the pin in 
the process of extracting the hammer. 
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4.5 Mechanical Aids to Tuning: 


An A = 440 (or C or B_) tuning fork to initiate the tuning of the reference 
octave is a "must", A full octave - Middle C and above - of precision English 
tuning forks is also available to help establish an active reference octave. Tone 
bars may also be used. 


Do not rely on a pitch pipe (chromatic or otherwise). These reed devices 
are inherently sensitive to the way they are blown by the user; they can easily be 
blown a quarter tone sharp or flat. 


Obviously other keyboard instruments can be used, as can vibraharps, etc. 
Electronic organs are, if well tuned, usually good references, while pipe organs 
seldom are (since they vary so with temperature). Pianos, unless recently tuned 
and maintained at constant temperature and humidity, are seldom really good 
references. 


4.6 Off-Standard-Pitch Tuning: 


Your new harpsichord can be tuned to any reasonable reference pitch other 
than A= 440. The strings are designed not to break if tuned a whole tone sharp, 
and the frame is certainly strong enough to take many times the additional load of 
high basic pitches. Obviously no structural harm can come to the instrument if 
it is tuned lower than normal, If tuned down about a third, the tone will start to 
become somewhat "listless". 


You can now see that there is an obvious accommodating capability to your 
harpsichord, It can adopt whatever basic pitch other players or instruments may 
require. 


5. MECHANICAL REGULATING ADJUSTMENTS 


5.1 Principles of the Action: 
5:1 Principles of the Action: 


Figure 2 shows the components of the action which are significant in regu- 
lating the action, numbered as follows: 


le 


12. 
13, 


14, 


Keylever - a single key of the keyboard. 


Balance Rail Felt Washer - provides a pivot for the keylever motion, 
quiets the action, partly determines the key dip (vertical travel). 


Keylever Tongue:- which imparts keylever motion to the rest of the 
action, is adjustable in height, is covered with felt on top to quiet the 
action, 


Jack - a plastic (Delrin), free-sliding rectangular rod which carries 
the string plucking and damping mechanism, 

Jack Boxslide - a black sheet metal channel in which key-shaped holes 
are punched to guide the movement of the jack accurately, yet quietly. 
Bellyrail - part of the basic welded aluminum frame, carries the box- 
Slide, the sounddeck as well as the back of the keyboard, 

String. 


Jackrail Felt - to stop the free sliding jacks from flying upwards, out 
of the jackslide, 


Lid - Plexiglas top which carries jackrail felt, protects action. 


Key Re-leveling Screw - adjusts angle between key lever and key 
tongue, provides some counterweight to return keylever (note screw- 
thread engages only tongue and passes with clearance through the top 
of the keylever). 


Tongue Height Adjusting Screw - adjusts tongue height off key return 
felt, adjusts damping, contributes to setting dip of key, provides 
counterweight to return the key (note the screwthread engages only 
the tongue, not the top of the lever), 


Key Return Felt - dampens return noise. 


Jack Boxslide Mounting Screws ~ permit lateral adjustment of complete 
row of jacks. 


Red Formica Sounddeck - replaces soundboard, supports "Blue! 
pickups. 


For removing the keyboard, the following lettered components shown in 
Figure 2 are involved: 


A. 
B. 
c.. 
D. 


Front Lip of Frame 

Front Lip/Keyboard Front Rail Mounting Screws 
Frame/Keyboard Balance Rail Mounting Screws 
Bellyrail/Keyboard Backrail Mounting Screws 


Figure 3 shows the workings of the jack, numbered as follows: 


iy 


Jack body - rectangular rod, plastic molding (Delrin) which moves up 
and down keylever. 


Bra 
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Fig. 2 Action Cross-Section 
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Fig. 3. Jack Cross-Section Fig. 4 Jack in Operation 
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2, Tongue - Integrally molded, pivoted and spring loaded so that it carries 
the plucking finger up against the string on the up travel, while allowing 
the plucking finger to pass by the string on the down motion without re- 
plucking the string. 


3. Plucking Finger or "Plectrum", Integrally molded ("Quill Variety). 
4, Plectrum "Bite" - Adjusting Ramp. 


5. Regulating Screw - permits accurate adjustment of "bite" plectrum 
applies to string. 


6. String. 


Figure 4 shows side and front views of the jack/damper/string interrelation- 
lettered as follows: 


A. — String. 
B. Plectrum (approx. 1/16 inch below string). 
C. Damper Felts - at rest on string. 


5.2 Plucking Intensity: 


Proper adjustment of the plucking intensity will help produce: 1) an even 
"feel" to the keyboard, 2) equal:amplitude of all notes, 3).a consistent timbre 
throughout the full range, and 4) a reduction in the tendency for the plectra to hang 
up on the way back down. 


Normal adjustments of plucking intensity are made with a small instrument 
screwdriver (using the largest blade of the interchangeable blade types). Examina- 
tion of Figure 3 indicates the mechanism: screwing clockwise retracts the plec- 
trum, causing less "bite"' on the string, thus reducing plucking intensity. More 
intensity obviously results from the reverse operation. 


The optimum position can be obtained by adjusting consistently in the following 
routine: 1) screw down regulating screw until the note softens noticeably; 2) now 
back the screw off (counterclockwise), listening carefully as the note gets louder; 

3) find the point where the note gets no louder as you increase the bite, but the key 
action only gets stiffer; 4) you have now found the optimum position, This position 
is usually about 1/2-turn counterclockwise from the point where the plectrum first 
starts touching the string. 


A quick run up and down the scale will still be necessary to see if some notes 
still are uneven, Correct these few by merely trying adjustments in both directions. 


Occasionally some notes will act abnormally and require some special atten- 
tion, A plectrum may overpluck a string even though overlapping that string by only 
a very small amount. This abnormality is usually caused by a lip or burr on the 
end of the plectrum. Merely scrape the burr off with a razor blade. If you cannot 
adjust the plectrum to bite enough or to bite consistently, be sure: 1) the plectrum 
is long enough, 2) the spring is, in fact, pushing the tongue forward, 3) the tongue 
is not rubbing on the jack sides. " 


A short plectrum is remedied by replacing the jack. A weak spring can be 
strengthened by backing off the regulating screw far enough to permit the tongue 
to fall forward, and by bending the spring forward permanently, Binding of the 
tongue in the jack can usually be remedied by prying the sides of the jack away 
from the tongue, near the pivot point, using a knife blade. 
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5.3 Damping: 


Proper damping adjustment will not only eliminate undesirable "after-ring," 
but also will aid in producing a short, positive "feel" to the action, enabling greater 
facility and clarity in executing fast passages on the instrument. 


Normal adjustment of damping can be made by lowering jack on string, or by 
manipulating the felt damper flags. Ideally, when the key is at rest, the full weight 
of the jack should "'seat" the felt damper securely on the string; the plectrum should 
be a scant 1/32-inch below the string (the closer the better). Stroking the strings 
with the fingernail should produce only "thumps" - no strings should "ring." The 
felt on the top of the key tongue should be just clear of the jack bottom so that the 
jack weight is truly applied to the dampers. The action will now respond with 
maximum speed and minimum lost motion. 


Occasionally, it may be necessary to make adjustments other than damper 
height. The felt is simply wedged into place (rather than glued) to permit adjust- 
ment. If a felt becomes knocked out of alignment, it can be forced back into place 
with the fingers. In the event the felt flag will not stay in place, it should be glued 
with a good grade of contact cement (such as "Pliobond", available at most hard- 
ware stores). 


If the 1/32-inch maximum clearance between the string and plectrum has not 
been obtained, you should re-check the clearance between the bottom of the jack and 
top of the key tongue felt. Referring again to Figure 2, the jack (longer) screw, 
labelled #11 can adjust the tongue/jack clearance. A long standard screwdriver 
can adjust this screw. Set the clearance to an absolute minimum but be sure a 
little clearance does exist. You thus assure minimum lost motion in the key while 
assuring jack weight transferral to the dampers. 


Occasionally, a sluggish key may hinder damping. The most common reason 
for key-sticking is that foreign matter has fallen into the narrow spaces between 
the levers. Often a careful blowing out or clearing the space with a "feeler" blade 
of cardboard or a thin knife blade will remedy the trouble. Although the keyboard 
is carefully designed so that wood warpage will not normally cause binding, an 
occasional key will warp and bind. Often, forcing the keylever sideways from the 
player's end can clear the key. If necessary, the keyboard can be removed by 
taking out the screws shown in letters A through D of Figure 2, The warped lever 
can usually be forced to the side to clear; if this does not work, the lever should be 
sanded. 


In the rare event that a jack slides with difficulty through the boxslide, thus 
hindering damping, force the jack up and down with the hand, applying sidewards 
pressure in various orientations; this action will ''skin' some of the plastic off the 
jack surface, opening up the clearance between jack and boxslide. 


5.4 Repetition Rat 


If the action is capable of a high repetition rate, it will obviously give the 
accomplished performer a greater facility in rapid playing. Not usually recog- 
nized, however, is that an action well-adjusted for good repetition will sound 
"cleaner" when played by beginners or newcomers to the instrument; sluggish 
finger action will be more accurately accommodated if the action is properly 
adjusted. 


At this point in regulation, some of the adjustments previously discussed 
begin to reappear as again important. This points up the fact that regulation is 
a "spiralling-in" process; proper adjustment when trying to cure one problem 
will often cure others also, This interdependence simplifies the total task of 
regulating the instrument. Since repetition rate is dependent on permitting the 
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key to return fast, especially to let the plectrum past the string on the way down, 
the following adjustments must be looked to: 1) proper damper positioning; 2) 
freedom of tongue movement; 3) adequate spring tension (in this case not too much 
force); 4) absence of burr on plectra (this time on the bottom lip); 5) free motion 
of the keylevers, Note that these adjustments are also factors in plucking intensity 
or damping as detailed in previous sections, 


One additional adjustment, particular to repetition rate, must be considered; 
namely - the key dip (vertical travel), The smaller the dip, the faster the action. 
The key re-leveling screw (#10, Figure 2) or short screw near the back of the 
keylever is the principal adjustment, Notice that the screw thread clears the top 
part of the lever, and engages the tongue. Screwing counterclockwise lowers the 
front of the key and decreases the distance the key can travel - i.e., reduces the 
dip. Changing the dip this way will require re-levelling some adjacent keylevers 
so that the keyboard looks and feels even in height to the fingers. 


If more dip adjustment needs to be made than is possible with the adjustments 
above, remove the keyboard and change balance rail felt (item #2 on Figure 2). 


Keyboard ''Feel!': 


The more even the keyboard feels to the player, the more responsive the 
instrument will seem to be, and the less the player's apprehension will be regard- 
ing uneven touch, 


Keyboard "feel" will be enhanced by proper adjustment of: 1) keylever dip - 
shallow and even; 2) plucking intensity - even and as light as practical; 3) lost 
motion - minimizing without endangering damping. All these adjustments are 
discussed as part of proceeding regulating routines. In the event of keyboard un- 
evenness, these three factors should be checked. 


5.6 Mute System: 


The mute functions to eliminate the "twang"' and high-frequency, bell-like 
overtones from the ringing string, as well as to foreshorten the tone- sustaining 
capability, Use of the mute should not completely ''muffle"' the note played. 


The basic adjustment is made at the mute pedal. Nuts on the pull rod and a 
threaded hole through the pedal permit lengthening or shortening the pull rod, thus 
decreasing or increasing the degree of muting accordingly. 


In the event that the bass and treble are muted unevenly, the brass rods on 
which the mute bar pivots can be bent up or down to raise or lower the ends of the 
mute bar independently, 


Occasionally, individual notes may mute unevenly. This can usually be 
corrected by "massaging" the felt upwards or downwards, slowly and forcefully. 
The felt is glued to the bar with a rubber-based adhesive which permits some 
movement of the felt for adjustment. If you are not able to remedy the uneven 
muting, re-mount the felt as described in a later section. 


5.7 "Blue" Pic! 


p Voicing: 


‘The effective volume, and to some extent the tonal quality of the "Bluet! 
voice can be re-set to suit the player. The pick-ups are mounted so that the 
distance from string to pick-up can be adjusted. The smaller the gap, the louder 
and more "stringy" is the sound; while conversely, the tone can be "sweetened" 
by opening up the gap, although volume is, of course, decreased. 
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The gaps are set at time of manufacture so the distance from string to 
pick-up is approximately 3/16" in the extreme treble, increasing gradually and 
evenly as you progress toward the bass, so that it is about 3/8" at the bass. This 
gradually tapered gap produces a natural string tone throughout the full range and 
Permits a good balance in volume between the extremes in range, while at the 
same time producing signals of sufficient strength to be handled by the high-quality 
Baldwin amplifier without introducing serious hum, 


Occasionally during rough transport or after very severe thermal shock, 
the pick-up gaps may be out of adjustment. Also, under certain circumstances, 
a player may want to experiment with gap to get "his own tone." 


A screwdriver (6 - 10" long) and a pair of pliers (preferably long-nosed) 
are the only tools needed. Loosen the pick-up mounting nuts on the underside of 
the sound-deck (the red deck on which the curved pick-ups are mounted). The gap 
can now be re-set by changing the heights of the locking nuts which sit on the top 
of the sound deck and re-securing the mounting nuts on the underside. 
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6, ELECTRICAL SYSTEM 


Pickup: 


The string sounds are "listened to" by an electro-magnetic sensor, similar 
in principle to those used in electric guitars, specially designed for the Solid Body 
Harpsichord. The ''Blue"' voice pickups are mounted on the red sound deck, and 
consist of two black-colored segments of a circle, positioned end-to-end for an 
S-shaped array. The ''Red'' voice pickup is built in to the so-called nut-bridge 
the end of the active length of the strings toward the player, just back of the tuning 
pins. Although a single assembly, the "Red" voice pickup is divided in two elec- 
trically to isolate the bass/treble ends of the keyboard. 


No regulating or maintenance is normally required for the pickups. Since 
the devices contain strong permanent magnets, small steel objects such as paper 
clips, steel filings, etc. will tend to be attracted to them. Such foreign objects 
will tend to make the string pickup uneven; hence you should keep the pickups 
clean of material attracted by the magnets. 


The height of the ''Blue"' voice pickup above the string determines both the 
tone and the volume. This height is set at the factory, and will not normally 
require any adjustment, It is approximately 5/8 inch above the strings at the 
bass end and 3/16 inch above the strings at the treble end, sloping approximately 
evenly in between. In the event re-adjustment is necessary, experiment a bit 
with the heights. Being too close to the string will cause a shrill, unnatural tone; 
while being too far away will ''sweeten"' the tone but decrease the volume to a point 
where the amplifier volume must be turned up so that hiss and hum become 
annoying. 


You should expect some unevenness of volume from the pickup system in view 
of the complexity of picking up a string band this large. Much of the unevenness can 
be reduced by over-adjusting the plucking intensity beyond the points previously 
Suggested, with an ear toward volume balance with adjacent notes. 


6.2 Handswitche: 


The four voice-controlling handswitches are of the "telephone" type, and 
should require no adjustment. Normal care should be taken not to abuse them by 
hitting them hard when attempting to change setting rapidly. Dust and grit may 
occasionally have to be cleaned from the contacts. This can be accomplished by 
removing the black dust cover on the switchbox and blowing the contacts clean, or 
by inserting a piece of cardboard between the contacts. 


You will notice some audible clicking and "popping" as the switches are used. 
This can be minimized by pulling the volume down with the pedals before changing 
stops. 


You will also notice some changes in volume as you change the voices assigned 
to each pedal. This is an unavoidable electronic compromise made in the design of 
the instrument to simplify it and to retain the greatest average volume possible. 


You will further find that if either of the pedal channels is left without a pick- 
UP connected to it, there will be an audible hum in the amplifier. To prevent this, 
connect a pickup to the pedal and rock the pedal to zero volume. 


6.3 Swell (Volume) Pedals: 
2:3 Swell (Volume) Pedals: 


Two standard organ (A.G.O.) swell shoes (pedals) drive high-grade potentio- 
meters (volume controls) in an electrically shielded enclosure which sits under the 
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instrument body. The action of the pedals is set at the factory to give some re- 
sistance to foot movement so that the player can "feel" the setting with his foot 
without accidentally changing it. The short cord at the back of the enclosure 
terminates in a two-channel phone plug. You are reminded here that this plug 
must be inserted into the jack of the harpsichord so you feel two clicks; this 
assures connection of both the channels to the pedals. 


Notice that the pedal enclosure is designed as partly open, and hence both 
mechanical and electronic components are partially exposed. You must exercise 
some care that loose jumper cords or other foreign objects are kept from catching 
in the drive system inside. 


Normally, adjustments will be few. You may want to change the "feel'' of the 
pedals to suit your requirements. You can change the "braking" action by turning 
the readily visible adjusting nut. Inspection of the pedal mechanism from the 
bottom of the enclosure will lead you to this adjustment. 


Occasionally, you will find that a pedal when rocked backward toward the 
player, may not be turning a channel completely off. Rotate the potentiometer 
(volume control) housing slightly to accomplish complete turn off of the channel. 


The potentiometer (electronic volume control) has a long life anticipation, 
but it eventually will begin to produce some noise -- intermittent cracking or 
popping -- when the pedal is moved. Since this noise usually results from mois- 
ture attack or from dust and grit on the critical resistive surface inside, it can 
often be remedied by some violent "exercising" of the pedal. If the noise con- 
tinues, or the volume control action becomes truly erratic, you can change the 
potentiometer as described in a later section. 


6.4 Over-all Schematic Diagram: 


Fig. 5 indicates the complete electrical system of the instrument. 
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7, MAINTAINING APPEARANCE 


7.1 Frame: 


The frame is an aluminum weldment painted with a hard, baked-on, black 
finish to create a universally acceptable color scheme. The lips of the frame are 
then stripped to expose the bare aluminum, both for decorative reasons and to form 
an industructible rub-rail or molding. 


The black is brought to life by a well-rubbed coat of lemon oil -- a standard, 
old-fashioned furniture polish available in most hardware stores. Do not use 
abrasive cleaners or waxes containing rubbing compounds (such as auto cleaner/ 
waxes). Detergents, soaps, mild solvents will not hurt the finish; powerful 
solvents may. Cigarettes will invariably leave a mark. 


The bright aluminum needs no finishing. Any nicks or gouges caused by 
unusually rough handling can usually be filed or sanded out. 


7.2 Plexiglas Surfaces: 


Both the lid (or top) and music desk are made of transparent Plexiglas to 
permit the interesting insides of the instrument to display themselves. 


Being a structural plastic, Plexiglas is relatively strong and maintenance- 
free. Some care must, of course, be taken -- very similar to the care required of 
the flat, exposed surfaces of any fine piece of furniture. 


Do not put sharp metallic objects down on the lid, and do not load it unduly 
with heavy weights, especially in transport. Use abrasive-free cleaners and no 
strong solvents. 


Detergents are excellent cleaners, as are some of the mild window sprays. 
When rubbed with a dry cleaning cloth in dry weather, a static charge is built up, 
attracting dust. An anti-static wash periodically applied will greatly aid in keeping 
the Plexiglas looking well. 


In the event that the Plexiglas is gouged or scratched deeply, special buffing 
compounds are available to allow you to remove the damage, using a buffing head 
in a small electric drill. 


7.3 Keyboar 


The keyboard is made of rugged plastic ivory/ebony substitutes. Although 
chemically of the same family as the Plexiglas, the material is made much more 
rugged by opaque additives. 


The same general care should be taken of the keyboard that is taken of the 
lid -- soaps, detergents and mild cleaners are all right; abrasives and powerful 
solvents can damage the keys. Cigarette burns will surely cause permanent 
damage. 


7.4 Sound Deck: 


The red sound deck (replacing a soundboard) is made of extremely rugged 
Formica, in which the color is actually part of the structural material. Very little 
can damage it or cause it to be permanently defaced. 

The sole consideration on upkeep concerns how to get at it to clean it thor- 
oughly, without de-tuning the overlying strings. A long-bristled, narrow, paint 


7-1 


brush is best for dusting. A vacuum cleaner using its small circular accessory 
brush will do well. Both brushes should be moved in the direction of the strings to 
minimize de-tuning. 


Here again, lemon oil gives an excellent and lasting lustrous finish to the 
Formica. 


2:5 Leg 


The legs are made of mahogany, sealed, sanded, and oiled. This produces 
a soft lustre which is maintained. Any oil-like furniture polish or even lemon oil 
or linseed will restore the lustre and "blend in" any surface scratches. 


In the event the legs are gouged, they can be re-sanded and oiled with linseed 
oil (preferably cut 50-50 with turpentine). 


8, OWNER'S REPAIRS 


8.1 General Nature of Repairs Possible: 


Unlike a piano or many of the mass-produced electronic organs, the Solid 
Body Harpsichord is designed so that most owners can perform their own significant 
repairs, in addition to the more routine adjustments described in the sections that 
precede, No unusual tools or training are needed. By understanding the nature of 
the instrument, you can become essentially self-sufficient, depending mostly on 
your interest, and only slightly on your skill. Repairs of greater magnitude than 
are discussed in this manual will be unusual, and probably should be turned over to 
the Baldwin service organization. 


Caution: The jacks are not strictly interchangeable. Do not accidentally 

“~~ "spill" them out when working on the instrument -- i.e., do not 
turn instrument over without the lid in place. If you have to re- 
move more than one jack at a time, number it so you can replace 
it in the proper order. 


Replacing Strings: 


The strings in your instrument are subject to such slight wear by the action 
that breakage from use alone is unusual, Most strings are broken by people 
cranking up the tension on the wrong string while tuning -- i.e., sounding a note, 
turning up the tension of an adjacent string without realizing fast enough what they 
are doing. 


You will need the following tools: 1) sharp wire cutter, 2) pair of needle- 
nosed pliers (optional), 3) 1/4 inch nut driver (for hitch pin screws), and 4) tuning 
hammer. 


a) Bottom A to lowest D (Bottom 6 notes) = 0,026" 
b) Lowest D-sharp to 2nd F (Next 15 notes) = 0.016" 
c) F-sharp below Mid-C to next B (next 6 notes) = 0,014" 
d) Mid-C to next F above (next 6 notes) = 0,013" 
e) F-sharp above Mid-C to next B above (next 6 notes) = 0.012" 
,\@  £) C above Mid-C to next F above (next 6 notes) = 0,011" 
8) Top octave, F-sharp to top F (top 12 notes) = 0.010" 


Fig. 5. String Diameters for Solid Body Harpsichord 


All strings must be steel to function properly with the magnetic pickups. 
Solid steel music Wire, preferably tinned to prevent rusting, is the material used 
at the factory. Music wire is available in most industrial hardware outlets, but 
often is not tinned; it is still perfectly usable, although you may want to replace it 
in the long run to avoid unsightly and gradually damaging rusting. 


Those familiar with conventional harpsichords may want to experiment with 
"covered" or "over-wrapped" wire in the bass. This is fine steel wire wrapped 
with an overlayer of round brass, copper, nickel or silver wire, as used in the 
lower registers of pianos, but very much smaller diameter. For acoustic instru- 
ments, this type of wire is mandatory if there is to be a resonant bass. The Solid 
Body Harpsichord string band has been carefully sized to avoid dependence on such 
covered wire, since this wire is expensive and unreliable (the covering in these 
small diameters readily comes loose and the string tone goes "dull") 
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You will find that other covered string constructions containing a non-metallic 
core (such as those used in the bass end of many string instruments) are highly 
unstable compared to the solid wire initially supplied; so do not install bass guitar, 
bass viol, strings, etc. in your Solid Body Harpsichord unless you are willing to 
re-tune more frequently. 


In the event that you break a string and are unable to find a replacement of 
exactly the required diameter, you can "make do" with a string of plus or minus 
0.002" in the treble, and 0,005" in the bass until a proper string can be obtained. 

In practice, if you maintain only a few feet each of 0.016" and 0.010" diameter wire, 
you can make the instrument playable, regardless of what string breaks. 


To replace a string, first remove the far end of the old string carefully by 
unscrewing the hitchpin (hexagonal head screw or frame, at the end away from the 
player). Next, unscrew (counterclockwise) the tuning pin, pulling the string as you 
rotate the pin, When the string is uncoiled from the pin, stop unscrewing so that 
the pin remains started in the instrument. Cut the kinked turns from the body of 
the wire, leaving them dangling from the pin so that you can pull only the straight 
section of wire out between the action (if you leave the kinks on, as you pull the 
broken wire through, you can easily damage the jacks and mute felt), Now clip the 
wire kinks free of the tuning pin. Treat the wire ends the way you would used 
razor blades; i,e., discard all wire bits away from under foot and from around 
children; they can easily cut you and imbed themselves painfully in your skin, 


The tuning pin should always be rotated into an old hole not driven in with a 
hammer. Make a horseshoe bend in the replacement wire, just large enough to go 
around the screw. Now slip it under the head of the hitchpin screw, on top of the 
washer. If the string is accidentally inserted below the washer, it may well become 
dull in tone as it vibrates against the frame member (or "hitch rail"'), Screw the 
hitchpin screw down just tightly enough to hold the string; do not over-tighten, or 
you will "score" the string and it will break under tension. 


Next, measure the string length. Cut the string about two inches beyond the 
tuning pin. Thread the string through the action and through the tuning pin hole. 
Make a sharp "L" shaped kink about 1/8 inch in from the end of the string to prevent 
it from pulling back through the tuning pin. Now pull slightly on the middle of the 
string so that the kink you have just made is up against the tuning pin body and 
sticking upwards, away from the area where the string will be coiled. While main- 
taining slight tension, wind the tuning pin up, coiling the string downward neatly 

as you turn, When all the slack is out, but before significant tension is put on, 

slip the string into its notch in the nut bridge (the notched lip supporting end of the 
active string nearest the player). With the amplifier on so you can be sure not to 
over-tension, bring the string cautiously up to pitch. "Next, raise it a 1/2-tone too 
high in order to check that it won't break and also to pre-stretch it so that it will 
settle down more rapidly. If you can leave it at this high pitch for a day or two 
when you are not using the instrument, it will speed up the settling process. 


Occasionally a new string will sound dull, and occasionally an old string will 
turn dull, You should check the following. If you have been cleaning, look for 
threads or dust fuzz hanging onto the string. If your new wire coil was held by 
tape, look for a deposit of rubber adhesive still adhering to the strings. Re-inspect 
the hitchpin end for interference between string and hitchrail, string end, or odd 
Positioning of the washer. Check the mute felt to be sure threads have not been 
pulled down onto the string. Inspect the nick over which the string passes at the 
nut bridge to be sure it is sharp and not interfering with the string. Look for 
severe kinks along the string which may have resulted from rough handling prior to 
installation. Occasionally, you just may have to discard a string which sounds 
dull for no observable reason, and try again with a new length of wire. 
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8.3 Replacing Faulty Jacl 


Tests at the factory have shown that the jack can last for several hundred 
thousands of cycles if kept in regulation. In practice, however, you can have 
breakage. Ns 


You will need the following tools: 1) regulating screwdriver; 2) tuning 
hammer; 3) razor blade (opt.). 


Insert a new jack and regulate as previously described. Remove with a 
razor blade any burrs that may cause jack hang-up or erratic plucking. 


8.4 Re-mounting Mute Felt 


In the unlikely event that you are having consistent difficulty in muting 
evenly throughout the instrument range, you may want to remount the felt, 


You will need the following supplies and tools: 1) some Pliobond contact 
adhesive (available in most hardware stores -~ do not use a lesser grade such as 
stationery store rubber cement); 2) a small wrench or pliers to adjust the mute 
pedal pull rod; and 3) a roll of kitchen grade wax paper. 


First remove the existing felt, using a slow, "peeling" motion. If done 
cautiously, and, above all, slowly, no damage or misalignment of the mechanism 
will result, Coat the felt with PHobond in the same area previously coated. Place 
some wax paper under the mute carrying bar to catch any Pliobond drip, and re- 
coat the bar in the area previously treated. 


While the two pieces are drying, slack off the mute pedal pull rod about 1/4" 
using the adjusting nuts at the bottom of the pedal and rotating the rod itself 
through the pedal. 


When the Pliobond on both pieces is dry, recoat the felt, and wait until it is 
tacky (just short of dry), Carefully re-mount the felt, aligning it carefully so that 
about 1/8" sticks above the mute carrying bar to act as a bumper against the 
Plexiglas lid. Be sure the felt is right side up (so that the angle-cut ends reach 
out to mute the extreme base and treble strings). 


Turn the amplifier on, and with slight pressure on the mute pedal (without 
locking the pedal), use a "kneading" motion to press the felt to the bar, and posi- 
tion it downwards so that it mutes the strings evenly from end to end. 


Now adjust the pedal pull rod nuts so that when the pedal is locked downward, 
the instrument is lightly muted over the whole range. Leave the instrument at 
least overnight (preferably longer) with the pedal thus locked and the felt touching 
the strings very lightly but evenly, This will retain the adjustment of the felt 
while the adhesive really sets. 


Finally, readjust the mute pedal pull rod nuts to give an assured muting 
effect, 


8.5 Replacing Volume Controls: 


In the event that a volume control should become noisy and not capable of 
being silenced by several excursions of the pedal, it may be well to replace it. 


You can obtain a replacement through your Baldwin dealer. This is a 
special potentiometer with limited rotational travel. 
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Beyond the control itself, you will need the following tools: 1) a 6!" - 8" 
screwdriver; 2) a soldering iron (approx. 75 watts); 3) some rosin core (elec- 
tronic grade) solder; 4) a small adjustable wrench. 


First, remove the black metal housing from the wooden pedal base. Note 
that you must remove the two output phone jacks to permit complete removal of 
the cover. The cover will then come away on removal of the screws up through 
the rubber feet and the two wood screws on the sides. 


Make a sketch of the wires going to the potentiometer, including their color, 
tie down points, and general location. Remove the potentiometer itself before un- 
soldering to prevent solder spatter from getting into adjacent mechanisms. 


A few pointers are in order: 1) unsolder -- do not cut the wires to the 
potentiometer - they are fairly short to begin with to avoid entanglement with the 
rack and gear system; 2) if you remove any staples, be sure to tie the wiring 
down again for the same reason; 3) similarly, replace the wires in their initial 
position within the housing, again to prevent mechanical interferences, 4) be sure 
the potentiometer mounting nut is securely tightened to prevent eventual rotation 
of the whole potentiometer; 5) position potentiometer so that the pedal stops the 
rotation, not the potentiometer itself; 6) conversely, make sure that the pedal 
mating allows the player to turn the channel all the way off (the potentiometer does 
not start to turn on the channel for the first few degrees of rotation, hence there is 
some "leeway" in adjustment); 7) minimize the heating of the potentiometer body 
when soldering (it can be damaged by too much heat). 


Pin tightness in any instrument involves a compromise between ease of 
"jerkless" rotation, string tension holding power, and tuning stability during 
temperature and humidity changes as well as during transport. 


If you have a pin which seems to be so loose that it can slip under string 
tension, synthetic replacement bushings are available from the factory, and-you 
can readily install them yourself. Remove keyboard; drive out bushings from 
underneath, and drive in bushings from below. 


8.6 Replacing Tuning Bushings 
1, Remove jacks numbering them as you go to maintain order. These jacks 
are not interchangeable, i 
2. Remove keyboard -- see Illustration in Section 5. 
3. Back off pins to remove strings. 
4, Drive tuning bushings out from underneath instrument using a 1/4 to 


5/16" dia, brass rod anda hammer. 


5. Make an inserting tool by cutting 3/4" dia. hardwood dowel to about 6!" 
long and, drilling one end to accept a heavy finishing nail to hold the 
dowel centered over the bushing. 


6. Drive the bushings in from the top of the wrest plank using the driving 
tool. The top of the bushing should protrude about 1/32" so that in- 
sertion tool does not damage painted surface. 


7. Dust the tuning pins liberally with talcum powder. 


8. | Hammer tuning pins about 1/4" into bushings -- just enough so that 
screw thread on tuning pin can grip the bushing hole. 


9. Turn (do not Hammer) the tuning pins in with the tuning Tee hammer 
until the pin protrudes 1" from top of bushing. 


10, Re-connect strings as generally described in Section 8.2 of the Owner's 
Manual. 
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8.7_Re-mounting Jackrail Felt: OP 

Apply a coating of Pliobond to the felt in the area previously bonded, Allow 
to dry until slightly tacky. Carefully re-lay the felt on the lid exactly in the posi- 
tion originally as installed. Place a weight on the felt (such as a book) and allow 
to dry for about one hour. 


8.8 Replacing Pickups: 


The design of the pick-ups is such that replacement should not normally be 
required. The principal delicate element of the system is a coil of very fine copper 
wire which could be damaged in exceedingly rough handling, or from unusually 
severe environment, 


The "Blue" (curved segment) pick-ups can be readily replaced by the owner, 
requiring only the changing of mounting clamps and soldering the electrical con- 
nections, The "Red" pick-ups (at the end of the strings) should be replaced by 
specially indoctrinated Baldwin service personnel, since each string end has to 
be carefully re-located. wun, 


To replace a "Blue" pick-up segment, you will need: 1) a small soldering 
iron (75 watts or less); 2) some resin core (electronic grade) solder; 3) some 
electrical tape (black vinyl preferred); a screwdriver (6 - 10" long); and a pair 
of pliers (preferably needle-nosed). 


First unsolder the electrical connections under the instrument, housed 
inside the square cross-brace tube under the sound deck. The connections can 
be exposed by removing the large rubber grommet (ring) through which three 
wires lead into the square tube. Using a blunt screwdriver or spoon, and with 
the instrument on its side so as not to spill out the jacks, pry the grommet out 
very carefully so as not to damage the pick-up lead wires or solder connections 
To the phone jack inside the tube. Remove the tape covering the solder joints and 
unsolder (do not cut) the old joint, 


Next, remove the old pick-up by undoing the hold-down nuts on the bottom 
side of the sound deck, and strip it of its mounting brackets and hardware. Slide 
the mounting brackets loosely into position on the new segment, being sure not to 
pre-tighten the black mounting clamps so tightly as to scratch the finish on the 
new pick-up. Place the new pick-up in place, and hand-tighten all mounting nuts 
adequately to permit tuning the instrument on its side. Run the new leads through 
the loose grommet and solder them into place, taking care to join ground-shield 
to ground-shield, and center-lead to center-lead, Re-tape joint carefully and test 
pick-up electrically to see if any sound can be generated through the amplifier. 


Now proceed to "'voice"' the pick-up as described in section 5 of this manual, 
If pick-up can be made to operate properly as to volume and tone, the taped solder 
joint can be pushed into the square tubular brace and the grommet carefully re- 
installed. ) 
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1 ONE PEDAL DOESN'T 
PLAY, OTHER 
REVERSED, 


2 PEDALS REVERSED. 


3. EXCESS HUM. 


4 SINGLE NOTE DOES 
NOT PLAY AT ALL. 


5 NOTE DOES NOT. 


REPEAT CONSISTENTLY. 


6 NOTE CONTINUES 
AFTER KEY. IS LET UP, 


7 KEY STICKS. 


8 INDIVIDUAL NOTES 
SOUND UNEVEN. 


9 KEYS FEEL UNEVEN, 
10 MUTING UNEVEN. 


{1 ONE NOTE DULLED. 


“12, PEDAL DOES NOT 
TURN VOLUME 
COMPLETELY OFF. 


“13 INADEQUATE VOLUME. 


“14 PEDAL MOTION HEARD 
THROUGH AMPLIFIER. 


5 “BLUE” VOICE VOLUME 
GRADUALLY CHANGES 
THROUGHOUT RANGE. 


6 NO SOUND FROM ONE, 
PICK-UP SECTION. 


ce Owner's Manual for repairs such as: A) tightening tuning pin, B) replacing strings, C) replacing “pick” 
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TROUBLESHOOTING 


Push phone plug from pedals further into phone jack on underside of instrument 
body. (Plug has 2 channels; it should click twice on insertion), 


Reverse jumper cords between pedal and amplifier. Right pedal should be con- 
nected to “Channel One", (special effects), phone jack #1 (hi volume). Left 
pedal to “Ch. 2”, jack #1. 


Move amp. from under instrument. Reverse “Ground” switch on amp. Do not 
increase vol. of pedal unless a “voice” is connected to it. 


Push down hard on jack. If note now plays, the damper was too far down and 
should be moved upwards, Otherwise, lower the key tongue (back end) of keylever 
with the tongue adjustment screw (lowest of the large screws at back of keylever). 
If plectrum does not engage string, back off (counterclockwise) on the regulating 
screw (small screw, top of jack). Otherwise, free up motion of tongue (plectrum 
“carrier”) or strengthen tongue spring force. If note still erratic, look for burr on 
plectrum end, and scrape off with razor blade. 


Check as in #4. Free up jack by “exercising” with hand, 


Work damper down toward string. Otherwise, lower key tongue (counterclockwise 
on key tongue screw—the higher of two large screws on back end of keylever). 


", using side pressure, Otherwise, clear out foreign matter between key 


Adjust plucking intensity with regulating screw on jack top, Optimum when note 
is loudest without increasing plucking feel on keyboard, (Note: “Blue” voice in 
herently louder than “Red”. Some unevenness is normal at keyboard dividing 
point). 

Adjust plucking as in #8. Look for burrs on top lip of plectrum. 


Tighten mute pedal pull rod by nuts at mute pedal. Otherwise pull mute felt strip 
downward slowly and deliberately in vicinity of trouble. 


Look for dirt on string. Be sure mute felt is not touching string. 


Check volume control drive so that pedal can turn all the way off. 


Check that volume control drive works properly, Double-check all phone jacks, 
phone plugs and jumper cords, amplifier volume settings and general amplifier 
operation, (Note: “Blue” voice is inherently stronger than Red”) 


“Exercise” pedal 10-20 times over full travel. 


Revset switches so that “Red” is off and both “Blue” switches are on left pedal. 
If still uneven, re-adjust height of pick-up off strings, tapering the clearance evenly 
from 3/16” at extreme treble to 3/8” at bass end, 


Check whether proper switch is on, and amplifier is working and properly set. 
IE still no sound, clean switch contacts. If unable to correct, check wiring or replace 
pick-up. 
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TEMPERED SCALE TUNING PROCEDURE GUIDE 
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